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IMPORTANT NOTIFICATION 



International application No. 
PCT/J P00/00233 



International filing date (day/month/year) 
19 January 2000(19.01.00) 



International publication date (day/month/year) 

Not yet published 



Priority date (day/month/year) 

19 January 1999 (19.01.99) 



Applicant 

AGENE RESEARCH INSTITUTE CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters " NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier appiicatibn(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt, or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

An asterisk(*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 1 7.1 (a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 
as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 



3. 



4. 



Priority date Priority application No. 

19 Janu 1999 (19.01.99) 11/11218 



Country or regional Office 
or PCT receiving Office 

JP 



Date of receipt 
of priority document 

10 Marc 2000(10.03.00) 



The International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

TaTeb Akremi t~ 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



003170799 



GAJENT COOPERATION TREA^ 

From the INTERNATIONAL BUREAU 



WO 00/43522 
PCT/J POO/00233 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



SHIMIZU, Hatsushi 
Kantetsu Tsukuba Building 6F 
1-1-1 Oroshi-machi 
Tsuchiura-shi, Ibaraki 300-0847 
JAPON 



RECEIVED 
WITH THANKS 



Date of mailing (day/month/year) 
27 July 2000 (27.07.00) 


\^ SHI MJZU_ PATENT / 




Applicant's or agent's file reference 
A1-003PCT 


IMPORTANT NOTICE 


International application No. 
PCT/J POO/00233 


International filing date (day/month/year) Priority date (day/month/year) 

19 January 2000 (19.01.00) 19 January 1999 (19.01.99) 


Applicant 

AGENE RESEARCH INSTITUTE CO., LTD. et al 



1 . Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,JP,US 



In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived.the requirement for such a communication at this time: 
CA,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
27 July 2000 (27.07.00) under No. WO 00/43522 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19 : month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 



The International Bureau of WIPO 


Authorized officer 




34, chemin des Colombettes 


J. Zahra 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22) 740.14.35 


Telephone No. (41-22) 338.83.38 


Form PCT/IB/308 (July 1996) 


3419826 
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From the INTERNATIONAL BUREAU 


PCT 


To: 


NOTIFICATION OF RECEIPT OF 
RECORD COPY 

(PCT Rule 24.2(a)) 


SHIMIZU, Hatsushi 

ivanteisu isukudb tsuiiuing or ^^--.-j— *■_ -^^^^.^ 

1-1-1 Oroshi-machi 

Tsuchiura-shi, Ibaraki 300-0847 : 

JAPON I" — 






Date of mailing (day/month/year) 

10 February 2000 (10.02.00) 


IMPORTANT NOTIFICATION 


Applicant's or agent's file reference 
A1-003PCT 


International application No. 

PCT/J POO/00233 



The applicant is hereby notified that the International Bureau has received the record copy of the international application as 
detailed below. 

Name(s) of the applicant(s) and State(s) for which they are applicants: 

AGENE RESEARCH INSTITUTE CO., LTD. (for all designated States except US) 
KITAO, Saori et al (for US) 

International filing date : 1 9 January 2000 (1 9.01 .00) 

Priority date(s) claimed : 19 January 1999(19.01.99) 

Date of receipt of the record copy 

by the International Bureau 04 February 2000 (04.02.00) 

List of designated Offices : 

EP lAT^BE^CH^CY^E^K^ES^FI^R^B^GRJEJT^LU^MCNL^PT^SE 
National :AU,CA,JP,US 



ATTENTION 

The applicant should carefully check the data appearing in this Notification. In case of any discrepancy between these data 
and the indications in the international application, the applicant should immediately inform the International Bureau. 

In addition, the applicant's attention is drawn to the information contained in the Annex, relating to: 



time limits for entry into the national phase 
confirmation of precautionary designations 
requirements regarding priority documents 



A copy of this Notification is being sent to the receiving Office and to the International Searching Authority. 



The International Bureau of WIPO 


Authorized officer: f 


34, chemin des Colombettes 


Susumu Kubg^y / 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22)338.83.38 



Form PCT/IB/301 (July 1998) 



003100548 



I I nter national application No. 
ANNE^g^ORM PCT/IB/301 PCT/ J POO/00233 



INFORMATION ON TIME LIMITS FOR ENTERING THE NATIONAL PHASE 

The applicant is reminded that the "national phase" must be entered before each of the designated Offices indicated in the 
Notification of Receipt of Record Copy (Form PCT/IB/301) by paying national fees and furnishing translations, as prescribed by 
the applicable national laws. 

The time limit for performing these procedural acts is 20 MONTHS from the priority date or, for those designated States 
which the applicant elects in a demand for international preliminary examination or in a later election, 30 MONTHS from the 
priority date, provided that the election is made before the expiration of 1 9 months from the priority date. Some designated (or 
elected) Offices have fixed time limits which expire even later than 20 or 30 months from the priority date. In other Offices an 
extension of time or grace period, in some cases upon payment of an additional fee, is available. 

In addition to these procedural acts, the applicant may also have to comply with other special requirements applicable in 
certain Offices. It is the applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a 
timely fashion. Most designated Offices do not issue reminders to applicants in connection with the entry into the national 
phase. 

For detailed information about the procedural acts to be performed to enter the national phase before each designated 
Office, the applicable time limits and possible extensions of time or grace periods, and any other requirements, see the relevant 
Chapters of Volume II of the PCT Applicant's Guide. Information about the requirements for filing a demand for international 
preliminary examination is set out in Chapter IX of Volume I of the PCT Applicant's Guide. 



GRand ES became bound by PCT Chapter II on 7 September 1996 and 6 September 1997, respectively, and may, therefore, 
De elected in a demand or a later election filed on or after 7 September 1996 and 6 September 1997, respectively, regardless of 
the filing date of the international application. (See second paragraph above.) 

Note that only an applicant who is a national or resident of. a PCT Contracting State which is bound by Chapter II has 
the right to file a demand for international preliminary examination. 



CONFIRMATION OF PRECAUTIONARY DESIGNATIONS 

This notification lists only specific designations made under Rule 4.9(a) in the request. It is important to check that these 
designations are correct. Errors in designations can be corrected where precautionary designations have been made under 
Rule 4.9(b). The applicant is hereby reminded that any precautionary designations may be confirmed according to Rule 4.9(c) 
before the expiration of 15 months from the priority date. If it is not confirmed, it will automatically be regarded as withdrawn 
by the applicant. There will be no reminder and no invitation. Confirmation of a designation consists of the filing of a notice 
specifying the designated State concerned (with an indication of the kind of protection or treatment desired) and the payment 
of the designation and confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit. 



REQUIREMENTS REGARDING PRIORITY DOCUMENTS 

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled. 

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy 
of the said earlier application, certified by the authority with which it was filed {"the priority document'*) to the receiving Office 
(which will transmit it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from 
the priority date, provided that any such priority document may still be submitted to the International Bureau before that date of 
international publication of the international application, in which case that document will be considered to have been received 
by the International Bureau on the last day of the 16-month time limit (Rule 17.1(a)). 

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority 
document, request the receiving Office to prepare and transmit the priority document to the International Bureau. Such request 
must be made before the expiration of the 16-month time limit arid may be subjected by the receiving Office to the payment 
of a fee (Rule 17.1(b)). 

If the priority document concerned is not submitted to the International Bureau or if the request to the receiving Office 
to prepare and transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable 
time limit indicated under the preceding paragraphs, any designated State may disregard the priority claim, provided that no 
designated Office may disregard the priority claim concerned before giving the applicant an opportunity to furnish the priority 
document within a time limit which is reasonable under the circumstances. 

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time 
limit is the filing date of the earliest application whose priority is claimed. 



Form PCT/IB/301 (Annex) (July 1998) 
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PCT/J POO/00233 



'A 



From the INTERNATIONAL BUREAU 



PCT 



INFORMATION CONCERNING ELECTED 
OFFICES NOTIFIED OF THEIR ELECTION 

(PCT Rule 61.3) 



Date of mailing (day/month/year) 
24 August 2000 (24.08.00) 



To: 



SHIMIZU, Hatsushi 

Kantetsu Tsukuba BuildinVsiSHlMIZU PATENT 
1-1-1 Oroshi-machi 
Tsuchiura-shi, Ibaraki 300-0847 
JAPON 




Applicant's or agent's file reference 
A1-003PCT 



IMPORTANT INFORMATION 



International application No. 
PCT/J POO/00233 



International filing date (day/month/year) 
19 January 2000(19.01.00) 



Priority date (day/month/year) 

19 January 1999 (19.01.99) 



Applicant 



AGENE RESEARCH INSTITUTE CO., LTD. et al 



1. The applicant is hereby informed that the International Bureau has, according to Article 31(7), notified each of the following 
Offices of its election: 

EP lA^BE^CH^Y.DE^DK^ES^I^R^B^GRJEJT^LU^CNL.PT^SE 

National :AU,CA,JP,US 

2. The following Offices have waived the requirement for the notification of their election; the notification will be sent to them 
by the International Bureau only upon their request: 

None 

3. The applicant is reminded that he must enter the "national phase" before the expiration of 30 months from the priority date 
before each of the Offices listed above. This must be done by paying the national fee(s) and furnishing , if prescribed, a 
translation of the international application (Article 39(1 )(a)), as well as, where applicable, by furnishing a translation of any 
annexes of the international preliminary examination report (Article 36(3)(b) and Rule 74.1). 

Some offices have fixed time limits expiring later than the above-mentioned time limit For detailed information about the 
applicable time limits and the acts to be performed upon entry into the national phase before a particular Office, see Volume I 
of the PCT Applicant's Guide. 

The entry into the European regional phase is postponed until 31 months from the priority date for all States designated for 
the purposes of obtaining a European patent. 





The International Bureau of WIPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer: 

Antonia Muller ^/ 

Telephone No. (41 -22) 338.83.38 



Form PCT/IB/332 (September 1997) 



3487854 
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From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61 .2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
24 August 2000 (24.08.00) 




International application No. 
PCT/JP00/00233 


Applicant's or agent* s file reference 
A1-003PCT 


International filing date (day/month/year) 
19 January 2000(19.01.00) 


Priority date (day/month/year) 

19 January 1999 (19.01.99) 


Applicant 

KITAO, Saori et al 



1 . The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 
07 July 2000 (07.07.00) 

| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | 

□ 



was 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 






34, chemin des Colombettes 


Antonia Muller 




121 1 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 




Form PCT/IB/331 (July 1992) 




JP0000233 



^)(^^ATfeNT COOPERATION TRE AH 



PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
A1-003PCT 


SeeNotificationofTransmittaloflnternational Preliminary 
FOR FURTHER ACTION Exarnination Report (Form PCT/IPEA/4 1 6) 


International application No. 

PCT/JP00/00233 


International filing date (day/month/year) 
1 9 January 2000 (19.01 .00) 


Priority date (day/month/year) 

19 January 1999(19.01.99) 


International Patent Classification (IPC) or national classification and IPC 
C12N 15/52, 1/21, G01N 33/50, A61K 38/43 


Applicant 

AGENE RESEARCH INSTITUTE CO., LTD. 



This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



This REPORT consists of a total of 



. sheets, including this cover sheet. 



□ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see 
Rule 70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of _ 



sheets. 



This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step. or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 
Certain defects in the international application 
Certain observations on the international application 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 

07 July 2000 (07.07.00) 


Date of completion of this report 

03 April 2001 (03.04.2001) 


Name and mailing address of the IPEA/JP 
Facsimile No. 


Authorized officer 
Telephone No. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



c 



In^^Aional application No. 

PCT/JP00/O0233 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-14 



1-14 



1-14 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The subject matters of claims 1-14 are neither described in any of the documents cited in the ISR and the 
documents considered to relate to the present invention, nor could have been easily invented by a person 
skilled in the art by combining the descriptions of those documents. 
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RECQL4: Genomic structure and products" 
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Kazutsune Y. et. al "Bloom' s and Werner' s syndrome suppress 
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genomic instability in human diseases" 
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cgaccggtgc cccgcccctt gaggccaggc agggccaggg gcgtgcgccg ccccgctcag 480 
acaccccccc ggccgcccgc gctcaccggt cccgcaaccg cagccaccgc ctccagcccc 540 
gcctagaccg tccgccgctc cccgcccggc gccgcggcgc cccgcgatga cgttgacgcc 600 
tcccattggc tgcttgtccg aggcccgacg gactggctgc ccaggggcgg tggccccgcc 660 
cccggcccgc cgcgcatcc 679 
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<210> 2 
<211> 6462 
<212> DNA 
<213> Homo sapiens 

<220> 

<221> exon 
<222> (1 ). . (168) 

<220> 

<221> intron 
<222> (169).. (233) 

<220> 

<221> exon 

<222> (234).. (267) 

<220> 

<221> intron 
<222> (268).. (360) 

<220> 

<221> exon 

<222> (361).. (455) 



<220> 
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<221> intron 
<222> (456).. (678) 

<220> 

<221> ex on 

<222> (679).. (819) 

<220> 

<221> intron 

<222> (820).. (1104) 

<220> 

<221> exon 

<222> (1105).. (1881) 

<220> 

<221> intron 

<222> (1882).. (1978) 

<220> 

<221> exon 

<222> (1979).. (2105) 

<220> 

<221> intron 

<222> (2106).. (2411) 
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<220> 

<221> exon 

<222> (241 2).. (2543) 

<220> 

<221> intron 

<222> (2544).. (2626) 

<220> 

<221> exon 

<222> (2627).. (271 9) 

<220> 

<221> intron 

<222> (2720).. (2796) 

<220> 

<221> exon 

<222> (2797).. (2933) 

<220> 

<221> intron 

<222> (2934).. (3343) 



<220> 
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<221> exon 

<222> (3344).. (3427) 

<220> 

<221> intron 

<222> (3428).. (3506) 

<220> 

<221> exon 

<222> (3507).. (3680) 
<220> 

<221> intron 

<222> (3681).. (3761) 

<220> 

<221> exon 

<222> (3762).. (3941) 
<220> 

<221> intron 

<222> (3942).. (4043) 

<220> 

<221> exon 

<222> (4044).. (4185) 
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<220> 

<221> intron 

<222> (4186).. (4275) 

<220> 

<221> exon 

<222> (4276).. (45 38) 
<220> 

<221> intron 

<222> (4539).. (4615) 

<220> 

<221> exon 

<222> (4616).. (4907) 

<220> 

<221> intron 

<222> (4908).. (4982) 

<220> 

<221> exon 

<222> (4983).. (51 12) 



<220> 
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<221> intron 

<222> (5113).. (5192) 

<220> 

<221> exon 

<222> (5193).. (5362) 
<220> 

<221> intron 

<222> (5363).. (5429) 

<220> 

<221> exon 

<222> (5430).. (5610) 

<220> 

<221> intron 

<222> (5611).. (5686) 

<220> 

<221> exon 

<222> (5687).. (5843) 

<220> 

<221> intron 

<222> (5844).. (5964) 
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<220> 

<221> exon 

<222> (5965).. (6073) 

<220> 

<221> intron 

<222> (6074).. (61 98) 

<220> 

<221> exon 

<222> (6199).. (6462) 
<400> 2 

gcattggctg tcggcccccg cgacggctgc gcgggagatt cgctggacga tcgcaagcgc 60 
ggaggccggg cgggcgcgcg cgccatggag cggctgcggg acgtgcggga gcggctgcag 120 
gcgtgggagc gcgcgttccg acggcagcgc gggcggcgac cgagccaggt gcgggctgcc 180 
caggggccga ggggctgagg gcgcggcccg cggctgacgc gttcccttta caggacgacg 240 
tggaggcggc gccggaggag acccgcggtg agcgcgcggc ggggcggcgg gggcgagaag 300 
acaccgggtc ggcaggggcc caggccccac cctgaccccg cctcccgctc gcccacgcag 360 
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cgctctaccg ggagtaccgc actctgaagc gtaccacggg ccaggccggc ggcgggctcc 420 
gcagctccga gtcgctcccc gcggcggccg aagaggtacc caggccccgc cgccccagcc 480 
tcctcccact tccctgtttg gcggagtggc gggagccacg gagtcgcggc caggcctccg 540 
tggggcacag aacttgggag ggggactggg caaagtgaag aagggccggg cctcgctcca 600 
ggtgcgggag gggtggctgg gagcgcttct gccgccacaa cagccttttc tggcctgtgc 660 
ccctgttgtc tcctgcaggc gccagagccc cgctgctggg ggccccatct gaatcgggct 720 
gcgaccaaga gtccacagcc tacgccaggg cggagccgcc agggctcggt gccggactac 780 
gggcagcggc tcaaggccaa tctgaaaggc accctgcagg tgaggagtgg gcaggcagtg 840 
agtccacgct aggtccacag ctgcttccgg tccgggtcgc cctcttgtca ttttttccac 900 
acagacaggc acgggcccct gtgccaacca gggcacgagt cttcagggag cttctcgggg 960 
ccttcgccct tgactccctt tctagtccag ccttgtgcta attagcctgc tctacaattg 1020 
agcgtgggga ctcaggtagg ttttagagtc tacagtagct caggggcctg agttcctcct 1080 
gctgttctgc tgttcccctc ccaggccgga ccagccctgg gccgcagacc gtggcctcta 1140 
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ggaagagcct catctaaggc atccacccca aagcccccag gtacagggcc tgtcccctcc 1200 
tttgcagaaa aagtcagtga tgagcctcca cagctccctg agccccagcc aaggccaggc 1260 
cggctccagc atctgcaggc atccctgagc cagcggctgg gctccctaga tcctggctgg 1320 
ttacagcgat gtcacagtga ggtcccagat tttctggggg cccccaaagc ctgcaggcct 1380 
gatctaggct cagaggaatc acaacttctg atccctggtg agtcggctgt ccttggtcct 1440 
ggtgctggct cccagggccc agaggcttca gccttccaag aagtcagcat ccgtgtgggg 1500 
agcccccagc ccagcagcag tggaggcgag aagcggagat ggaacgagga gccctgggag 1560 
agccccgcac aggtccagca ggagagcagc caagctggac ccccatcgga gggggctggg 1620 
gctgtagcag ttgaggaaga ccctccaggg gaacctgtac aggcacagcc acctcagccc 1680 
tgcagcagcc catcgaaccc caggtaccac ggactcagcc cctccagtca agctagggct 1740 
gggaaggctg agggcacagc ccccctgcac atcttccctc ggctggcccg ccatgacagg 1800 
ggcaattacg tacggctcaa catgaagcag aaacactacg tgcggggccg ggcactccgt 1860 
agcaggctcc tccgcaagca ggtaagacag cgacgggcca ggacaggcat tccctttccc 1920 
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tcccctcagc cctcccgtat ttcccgccca gtgaccctcc tatgtgggca ccccccaggc 1980 



atggaagcag aagtggcgga agaaagggga gtgttttggg ggtggtggtg ccacagtcac 2040 
aaccaaggag tcttgtttcc tgaacgagca gttcgatcac tgggcagccc agtgtccccg 2100 
gccaggtgag acatctgccc tggagggtgg gtccggccaa cactgtggag agggcgcagt 2160 
gctcttttgg gggacactta tgttccaagc aacaggcctt ccaggtaccc ctggtccagg 2220 
ccctacccta gctcccctga aggagggtgg cagggacgac gatggctgtc actcttttct 2280 
gctttggaaa aagtagccca gaggaagggc actgcctgct gccaaccccc tttgggggaa 2340 
ggagaggttg tggccagtgg ttgtcttgcc cgacctggag ctcccattct accctctcct 2400 
gcctgcccca gcaagtgagg aagacacaga tgctgttggg cctgagccac tggttccttc 2460 
accacaacct gtacctgagg tgcccagcct ggaccccacc gtgctgccac tctactccct 2520 
ggggccctca gggcagttgg caggtgagca gtcagcttct ggcccagagc cttcactgag 2580 
gggttggggt gactcaagtc atggtgatca acatctgtgt ctgcagagac gccggctgag 2640 
gtgttccagg ccctggagca gctggggcac caagcctttc gccctgggca ggagcgtgca 2700 
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gtcatgcgga tcctgtctgg tgagcgtggc tgccagggct gaggctgggc tgaggccagg 2760 
ctgcagaacc ctgctgctga ctcccgcccc atccaggcat ctccacgctg ctggtgctgc 2820 
ctacaggtgc cggcaagtcc ctgtgctacc agctcccagc gctgctctac agccggcgca 2880 
gcccctgcct cacgttggtc gtctctcccc tgctgtcact catggatgac caggtgtgca 2940 
cacagggccc tgggcacacg tacacagcca agaaccagca cttgtgactc ccaagggcaa 3000 
ctgctgcttg tcccctaacc accccctccc ctgggagctt caaggtgtct gtggcctcag 3060 
tcccagtctt ggcagcaggt caaaggcagc ccagctccac aggcaccaca gccaccccta 3120 
cgggaaatgt gctgggaaag gagccatccc tacttcagtc tgtctgctct ggggctcctg 3180 
ggccaaggcc cacaggtggc tctaaaccct tagccctagg acccaggacc tggttctcct 3240 
ctcccctgag ggactaggat ggacatggca gcagatctgg gatgacttgg ggaagggcca 3300 
gggctgggct ggcgtatgac ggctgtcgtt cctgcatttg caggtgtctg gcctgccacc 3360 
gtgtctcaag gcggcctgca tacactcggg catgaccagg aagcaacggg aatctgtcct 3420 
gcagaaggtg ggggcctcat gggcctaggg gtgagggagg cagcgggcgg gcacctgggc 3480 
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tgtgcctctg atcttgctgc cttcagattc gggcagccca ggtacacgtg ctgatgctga 3540 



cacctgaggc actggtgggg gcgggaggcc tccctccagc cgcacagctg cctccagttg 3600 
cttttgcctg cattgatgag gcccactgcc tctcccagtg gtcccacaac ttccggccct 3660 



gctacctgcg cgtctgcaag gtgagccata tgtgaactgg ggtgggcggc cagggccggg 3720 
atgggctggg cggcctcaca ccactgccgc ctctggtgca ggtgcttcgg gagcgcatgg 3780 
gcgtgcactg cttcctgggc ctcacagcca cagccacacg ccgcactgcc agtgacgtgg 3840 
cacagcacct ggctgtggct gaagagcctg acctccacgg gccagcccca gttcccacca 3900 
acctgcacct ttccgtgtcc atggacaggg acacagacca ggtgggtgtg tgtgctctgg 3960 
ggaccctgca gggccctggc tgctgactgc ccacgccgac ccctcctcac tccccactgc 4020 
ccacgccaac cgctcctcat caggcactgt tgacgctgct gcaaggcaaa cgttttcaaa 4080 
acctcgattc cattatcatt tactgcaacc ggcgcgagga cacagagcgg atcgctgcgc 4140 
tcctccgaac ctgcctgcac gcagcctggg tcccagggtc tggaggtgcg gcatggacag 4200 
agctggtgtc cccgtggacc caccttgggc acacatggtc ccatcccact gaccatctgc 4260 
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ctgtcttccc caaaggtcgt gcccccaaaa ccacagccga ggcctaccac gcgggcatgt 4320 



gcagccggga acggcggcgg gtacagcgag ccttcatgca gggccagttg cgggtggtgg 4380 



tggccacggt ggcctttggg atggggctgg accggccaga tgtgcgggct gtgctgcatc 4440 



tggggctgcc cccaagcttc gagagctacg tgcaggccgt gggccgggcc gggcgtgacg 4500 



ggcagcctgc ccactgccac ctcttcctgc agccccaggt tggcaccccc cccccacact 4560 



gccagtgctc gagcccccag tggtccaccc caccctcatg aaagttgccc tgcagggcga 4620 



agacctgcga gagctgcgca gacatgtgca cgccgacagc acggacttcc tggctgtgaa 4680 



gaggctggta cagcgcgtgt tcccagcctg cacctgcacc tgcaccaggc cgccctcgga 4740 



gcaggaaggg gccgtgggtg gggagaggcc tgtgcccaag tacccccctc aagaggctga 4800 



gcagcttagc caccaagcag ccccaggacc cagaagggtc tgcatgggcc atgagcgggc 4860 



actcccaata cagcttaccg tacaggcttt ggacatgccg gaggagggtg aggaacctgg 4920 



ggtaagccac aggggtgtgg aggggctgtc cccgcgtccg ctgagccctg ctctgccccc 4980 



agccatcgag actttgctgt gctacctgga gctgcaccca caccactggc tggagctgct 5040 
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ggcgaccacc tatacccatt gccgtctgaa ctgccctggg ggccctgccc agctccaggc 5100 
cctggcccac aggtaagcac gccctgccca gttggagacg aggttggaga atcagggctg 5160 
ttggccacat gtcccttttt ccctgggcac aggtgtcccc ctttggctgt gtgcttggcc 5220 
cagcagctgc ctgaggaccc agggcaaggc agcagctccg tggagtttga catggtcaag 5280 
ctggtggact ccatgggctg ggagctggcc tctgtgcggc gggctctctg ccagctgcag 5340 
tgggaccacg agcccaggac aggtgcgcct ctccccaccc cacaccgccc tggacgctgc 5400 
ctgcctgcat ctgacatgct ttccggcagg tgtgcggcgt gggacagggg tgcttgtgga 5460 
gttcagtgag ctggccttcc accttcgcag cccgggggac ctgaccgctg aggagaagga 5520 
ccagatatgt gacttcctct atggccgtgt gcaggcccgg gagcgccagg ccctggcccg 5580 
tctgcgcaga accttccagg cctttcacag gttgggagga ggtgggcggg gcctgggacc 5640 
atccaccctc ccgcagtgat cagctctgac aggctcctcc ccacagcgta gccttcccca 5700 
gctgcgggcc ctgcctggag cagcaggatg aggagcgcag caccaggctc aaggacctgc 5760 
tcggccgcta ctttgaggaa gaggaagggc aggagccggg aggcatggag gacgcacagg 5820 
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gccccgagcc agggcaggcc agagtgagtg tagtaaggcc aggcagctca tcggggttgc 5880 



aggttccctg ggctgcatgg ggcttgctct gtggatgcag tgccacggga gctcagagga 5940 



agcctgatgt gcctgtccac acagctccag gattgggagg accaggtccg ctgcgacatc 6000 



cgccagttcc tgtccctgag gccagaggag aagttctcca gcagggctgt ggcccgcatc 6060 



ttccacggca tcggtgaggc ctgggaggcc ccacccactg caggctgggg ctgggggctg 6120 



gggcaggtga ggcctgggag gctccacccg ctgcaggctg gggctggggc tcacggctgt 6180 



gtcttggctc caccgtagga agcccctgct acccggccca ggtgtacggg caggaccgac 6240 



gcttctggag aaaatacctg cacctgagct tccatgccct ggtgggcctg gccacggaag 6300 



agctcctgca ggtggcccgc tgactgcact gcattggggg atgtcgggta gagctggggt 6360 



tgtcagaggc tagggcagtg actgaggacc tgggcaaaac ctgccacagg gtgtgggaac 6420 



gaggaggctc caaaatgcag aataaaaaat gctcactttg tt 6462 



<210> 3 
<211> 3850 
<212> DNA 
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<213> Homo sapiens 

<220> 
<221> CDS 

<222> (85).. (3708) 
<400> 3 

gcattggctg tcggcccccg cgacggctgc gcgggagatt cgctggacga tcgcaagcgc 60 

ggaggccggg cgggcgcgcg cgcc atg gag egg ctg egg gac gtg egg gag 111 

Met Glu Arg Leu Arg Asp Val Arg Glu 
1 5 

egg ctg cag gcg tgg gag cgc gcg ttc cga egg cag cgc ggg egg cga 159 
Arg Leu Gin Ala Trp Glu Arg Ala Phe Arg Arg Gin Arg Gly Arg Arg 
10 15 20 25 

ccg age cag gac gac gtg gag gcg gcg ccg gag gag ace cgc gcg etc 207 
Pro Ser Gin Asp Asp Val Glu Ala Ala Pro Glu Glu Thr Arg Ala Leu 
30 35 40 

tac egg gag tac cgc act ctg aag cgt acc acg ggc cag gec ggc ggc 255 
Tyr Arg Glu Tyr Arg Thr Leu Lys Arg Thr Thr Gly Gin Ala Gly Gly 
45 50 55 



ggg etc cgc age tec gag teg etc ccc gcg gcg gee gaa gag gcg cca 



303 
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Gly Leu Arg Ser Ser Glu Ser Leu Pro Ala Ala Ala Glu Glu Ala Pro 
60 65 70 

gag ccc cgc tgc tgg ggg ccc cat ctg aat egg get gcg ace aag agt 351 
Glu Pro Arg Cys Trp Gly Pro His Leu Asn Arg Ala Ala Thr Lys Ser 
75 80 85 

cca cag cct acg cca ggg egg age cgc cag ggc teg gtg ccg gac tac 399 
Pro Gin Pro Thr Pro Gly Arg Ser Arg Gin Gly Ser Val Pro Asp Tyr 
90 95 100 105 

ggg cag egg etc aag gee aat ctg aaa ggc acc ctg cag gee gga cca 447 
Gly Gin Arg Leu Lys Ala Asn Leu Lys Gly Thr Leu Gin Ala Gly Pro 
110 115 120 

gec ctg ggc cgc aga ccg tgg cct eta gga aga gee tea tct aag gca 495 
Ala Leu Gly Arg Arg Pro Trp Pro Leu Gly Arg Ala Ser Ser Lys Ala 
125 130 135 

tec acc cca aag ccc cca ggt aca ggg cct gtc ccc tec ttt gca gaa 543 
Ser Thr Pro Lys Pro Pro Gly Thr Gly Pro Val Pro Ser Phe Ala Glu 
140 145 150 

aaa gtc agt gat gag cct cca cag etc cct gag ccc cag cca agg cca 591 
Lys Val Ser Asp Glu Pro Pro Gin Leu Pro Glu Pro Gin Pro Arg Pro 
155 160 165 
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ggc egg etc cag cat ctg cag gca tec ctg age cag egg ctg ggc tec 639 
Gly Arg Leu Gin His Leu Gin Ala Ser Leu Ser Gin Arg Leu Gly Ser 
170 175 180 185 



eta gat cct ggc tgg tta cag cga tgt cac agt gag gtc cca gat ttt 
Leu Asp Pro Gly Trp Leu Gin Arg Cys His Ser Glu Val Pro Asp Phe 
190 195 200 



687 



ctg ggg gec ccc aaa gec tgc agg cct gat eta ggc tea gag gaa tea 
Leu Gly Ala Pro Lys Ala Cys Arg Pro Asp Leu Gly Ser Glu Glu Ser 
205 210 215 



735 



caa ctt ctg ate cct ggt gag teg get gtc ctt ggt cct ggt get ggc 783 
Gin Leu Leu He Pro Gly Glu Ser Ala Val Leu Gly Pro Gly Ala Gly 
220 225 230 

tec cag ggc cca gag get tea gec ttc caa gaa gtc age ate cgt gtg 831 
Ser Gin Gly Pro Glu Ala Ser Ala Phe Gin Glu Val Ser He Arg Val 
235 240 245 



ggg age ccc cag ccc age age agt gga ggc gag aag egg aga tgg aac 879 
Gly Ser Pro Gin Pro Ser Ser Ser Gly Gly Glu Lys Arg Arg Trp Asn 
250 255 260 265 



gag gag ccc tgg gag age ccc gca cag gtc cag cag gag age age caa 



927 
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Glu Glu Pro Trp Glu Ser Pro Ala Gin Val Gin Gin Glu Ser Ser Gin 
270 275 280 

get gga ccc cca teg gag ggg get ggg get gta gca gtt gag gaa gac 975 
Ala Gly Pro Pro Ser Glu Gly Ala Gly Ala Val Ala Val Glu Glu Asp 
285 290 295 

cct cca ggg gaa cct gta cag gca cag cca cct cag ccc tgc age age 1023 
Pro Pro Gly Glu Pro Val Gin Ala Gin Pro Pro Gin Pro Cys Ser Ser 
300 305 310 

cca teg aac ccc agg tac cac gga etc age ccc tec agt caa get agg 1071 
Pro Ser Asn Pro Arg Tyr His Gly Leu Ser Pro Ser Ser Gin Ala Arg 
315 320 325 

get ggg aag get gag ggc aca gee ccc ctg cac ate ttc cct egg ctg 1119 
Ala Gly Lys Ala Glu Gly Thr Ala Pro Leu His He Phe Pro Arg Leu 
330 335 340 345 

gee cgc cat gac agg ggc aat tac gta egg etc aac atg aag cag aaa 1167 
Ala Arg His Asp Arg Gly Asn Tyr Val Arg Leu Asn Met Lys Gin Lys 
350 355 360 

cac tac gtg egg ggc egg gca etc cgt age agg etc etc cgc aag cag 1215 
His Tyr Val Arg Gly Arg Ala Leu Arg Ser Arg Leu Leu Arg Lys Gin 
365 370 375 
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gca tgg aag cag aag tgg egg aag aaa ggg gag tgt ttt ggg ggt ggt 1263 

Ala Trp Lys Gin Lys Trp Arg Lys Lys Gly Glu Cys Phe Gly Gly Gly 
380 385 390 

ggt gec aca gtc aca acc aag gag tct tgt ttc ctg aac gag cag ttc 1311 

Gly Ala Thr Val Thr Thr Lys Glu Ser Cys Phe Leu Asn Glu Gin Phe 
395 400 405 

gat cac tgg gca gec cag tgt ccc egg cca gca agt gag gaa gac aca 1359 

Asp His Trp Ala Ala Gin Cys Pro Arg Pro Ala Ser Glu Glu Asp Thr 
410 415 420 425 

gat get gtt ggg cct gag cca ctg gtt cct tea cca caa cct gta cct 1407 

Asp Ala Val Gly Pro Glu Pro Leu Val Pro Ser Pro Gin Pro Val Pro 

430 435 440 

gag gtg ccc age ctg gac ccc acc gtg ctg cca etc tac tec ctg ggg 1455 

Glu Val Pro Ser Leu Asp Pro Thr Val Leu Pro Leu Tyr Ser Leu Gly 

445 450 455 

ccc tea ggg cag ttg gca gag acg ccg get gag gtg ttc cag gec ctg 1503 

Pro Ser Gly Gin Leu Ala Glu Thr Pro Ala Glu Val Phe Gin Ala Leu 
460 465 470 



gag cag ctg ggg cac caa gec ttt cgc cct ggg cag gag cgt gca gtc 



1551 
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Glu Gin Leu Gly His Gin Ala Phe Arg Pro Gly Gin Glu Arg Ala Val 
475 480 485 

atg egg ate ctg tct ggc ate tec acg ctg ctg gtg ctg cct aca ggt 1599 
Met Arg He Leu Ser Gly He Ser Thr Leu Leu Val Leu Pro Thr Gly 
490 495 500 505 

gee ggc aag tec ctg tgc tac cag etc cca gcg ctg etc tac age egg 1647 
Ala Gly Lys Ser Leu Cys Tyr Gin Leu Pro Ala Leu Leu Tyr Ser Arg 
510 515 520 

cgc age ccc tgc etc acg ttg gtc gtc tct ccc ctg ctg tea etc atg 1695 
Arg Ser Pro Cys Leu Thr Leu Val Val Ser Pro Leu Leu Ser Leu Met 
525 530 535 

gat gac cag gtg tct ggc ctg cca ccg tgt etc aag gcg gee tgc ata 1743 
Asp Asp Gin Val Ser Gly Leu Pro Pro Cys Leu Lys Ala Ala Cys He 
540 545 550 

cac teg ggc atg acc agg aag caa egg gaa tct gtc ctg cag aag att 1791 
His Ser Gly Met Thr Arg Lys Gin Arg Glu Ser Val Leu Gin Lys He 
555 560 565 

egg gca gee cag gta cac gtg ctg atg ctg aca cct gag gca ctg gtg 1839 
Arg Ala Ala Gin Val His Val Leu Met Leu Thr Pro Glu Ala Leu Val 
570 575 580 585 
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ggg gcg gga ggc etc cct cca gec gca cag ctg cct cca gtt get ttt 1887 
Gly Ala Gly Gly Leu Pro Pro Ala Ala Gin Leu Pro Pro Val Ala Phe 
590 595 600 

gee tgc att gat gag gee cac tgc etc tec cag tgg tec cac aac ttc 1935 
Ala Cys He Asp Glu Ala His Cys Leu Ser Gin Trp Ser His Asn Phe 
605 610 615 

egg ccc tgc tac ctg cgc gtc tgc aag gtg ctt egg gag cgc atg ggc 1983 
Arg Pro Cys Tyr Leu Arg Val Cys Lys Val Leu Arg Glu Arg Met Gly 
620 625 630 

gtg cac tgc ttc ctg ggc etc aca gee aca gec aca cgc cgc act gee 2031 
Val His Cys Phe Leu Gly Leu Thr Ala Thr Ala Thr Arg Arg Thr Ala 
635 640 645 

agt gac gtg gca cag cac ctg get gtg get gaa gag cct gac etc cac 2079 
Ser Asp Val Ala Gin His Leu Ala Val Ala Glu Glu Pro Asp Leu His 
650 655 660 665 

ggg cca gec cca gtt ccc acc aac ctg cac ctt tec gtg tec atg gac 2127 
Gly Pro Ala Pro Val Pro Thr Asn Leu His Leu Ser Val Ser Met Asp 
670 675 680 

agg gac aca gac cag gca ctg ttg acg ctg ctg caa ggc aaa cgt ttt 2175 
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Arg Asp Thr Asp Gin Ala Leu Leu Thr Leu Leu Gin Gly Lys Arg Phe 
685 690 695 

caa aac etc gat tec att ate att tac tgc aac egg cgc gag gac aca 2223 
Gin Asn Leu Asp Ser lie He lie Tyr Cys Asn Arg Arg Glu Asp Thr 
700 705 710 

gag egg ate get gcg etc etc cga ace tgc ctg cac gca gec tgg gtc 2271 
Glu Arg He Ala Ala Leu Leu Arg Thr Cys Leu His Ala Ala Trp Val 
715 720 725 

cca ggg tct gga ggt cgt gee ccc aaa acc aca gec gag gec tac cac 2319 
Pro Gly Ser Gly Gly Arg Ala Pro Lys Thr Thr Ala Glu Ala Tyr His 
730 735 740 745 

gcg ggc atg tgc age egg gaa egg egg egg gta cag cga gec ttc atg 2367 
Ala Gly Met Cys Ser Arg Glu Arg Arg Arg Val Gin Arg Ala Phe Met 
750 755 760 

cag ggc cag ttg egg gtg gtg gtg gee acg gtg gec ttt ggg atg ggg 2415 
Gin Gly Gin Leu Arg Val Val Val Ala Thr Val Ala Phe Gly Met Gly 
765 770 775 

ctg gac egg cca gat gtg egg get gtg ctg cat ctg ggg ctg ccc cca 2463 
Leu Asp Arg Pro Asp Val Arg Ala Val Leu His Leu Gly Leu Pro Pro 
780 785 790 
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age ttc gag age tac gtg cag gec gtg ggc egg gec ggg cgt gac ggg 2511 
Ser Phe Glu Ser Tyr Val Gin Ala Val Gly Arg Ala Gly Arg Asp Gly 
795 800 805 

cag cct gec cac tgc cac etc ttc ctg cag ccc cag ggc gaa gac ctg 2559 
Gin Pro Ala His Cys His Leu Phe Leu Gin Pro Gin Gly Glu Asp Leu 
810 815 820 825 

cga gag ctg cgc aga cat gtg cac gec gac age acg gac ttc ctg get 2607 
Arg Glu Leu Arg Arg His Val His Ala Asp Ser Thr Asp Phe Leu Ala 
830 835 840 

gtg aag agg ctg gta cag cgc gtg ttc cca gee tgc acc tgc acc tgc 2655 
Val Lys Arg Leu Val Gin Arg Val Phe Pro Ala Cys Thr Cys Thr Cys 
845 850 855 

acc agg ccg ccc teg gag cag gaa ggg gec gtg ggt ggg gag agg cct 2703 
Thr Arg Pro Pro Ser Glu Gin Glu Gly Ala Val Gly Gly Glu Arg Pro 
860 865 870 

gtg ccc aag tac ccc cct caa gag get gag cag ctt age cac caa gca 2751 
Val Pro Lys Tyr Pro Pro Gin Glu Ala Glu Gin Leu Ser His Gin Ala 
875 880 885 



gec cca gga ccc aga agg gtc tgc atg ggc cat gag egg gca etc cca 2799 
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Ala Pro Gly Pro Arg Arg Val Cys Met Gly His Glu Arg Ala Leu Pro 
890 895 900 905 

ata cag ctt acc gta cag get ttg gac atg ccg gag gag gec ate gag 2847 
He Gin Leu Thr Val Gin Ala Leu Asp Met Pro Glu Glu Ala He Glu 
910 915 920 

act ttg ctg tgc tac ctg gag ctg cac cca cac cac tgg ctg gag ctg 2895 
Thr Leu Leu Cys Tyr Leu Glu Leu His Pro His His Trp Leu Glu Leu 
925 930 935 

ctg gcg acc acc tat acc cat tgc cgt ctg aac tgc cct ggg ggc cct 2943 
Leu Ala Thr Thr Tyr Thr His Cys Arg Leu Asn Cys Pro Gly Gly Pro 
940 945 950 

gec cag etc cag gec ctg gec cac agg tgt ccc cct ttg get gtg tgc 2991 
Ala Gin Leu Gin Ala Leu Ala His Arg Cys Pro Pro Leu Ala Val Cys 
955 960 965 

ttg gec cag cag ctg cct gag gac cca ggg caa ggc age age tec gtg 3039 
Leu Ala Gin Gin Leu Pro Glu Asp Pro Gly Gin Gly Ser Ser Ser Val 
970 975 980 985 

gag ttt gac atg gtc aag ctg gtg gac tec atg ggc tgg gag ctg gec 3087 
Glu Phe Asp Met Val Lys Leu Val Asp Ser Met Gly Trp Glu Leu Ala 
990 995 1000 
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tct gtg egg egg get etc tgc cag ctg cag tgg gac cac gag ccc agg 3135 
Ser Val Arg Arg Ala Leu Cys Gin Leu Gin Trp Asp His Glu Pro Arg 
1005 1010 1015 

aca ggt gtg egg cgt ggg aca ggg gtg ctt gtg gag ttc agt gag ctg 3183 
Thr Gly Val Arg Arg Gly Thr Gly Val Leu Val Glu Phe Ser Glu Leu 
1020 1025 1030 

gec ttc cac ctt cgc age ccg ggg gac ctg ace get gag gag aag gac 3231 
Ala Phe His Leu Arg Ser Pro Gly Asp Leu Thr Ala Glu Glu Lys Asp 
1035 1040 1045 

cag ata tgt gac ttc etc tat ggc cgt gtg cag gec egg gag cgc cag 3279 
Gin lie Cys Asp Phe Leu Tyr Gly Arg Val Gin Ala Arg Glu Arg Gin 
1050 1055 1060 1065 

gee ctg gee cgt ctg cgc aga ace ttc cag gee ttt cac age gta gee 3327 
Ala Leu Ala Arg Leu Arg Arg Thr Phe Gin Ala Phe His Ser Val Ala 
1070 1075 1080 

ttc ccc age tgc ggg ccc tgc ctg gag cag cag gat gag gag cgc age 3375 
Phe Pro Ser Cys Gly Pro Cys Leu Glu Gin Gin Asp Glu Glu Arg Ser 
1085 1090 1095 

ace agg etc aag gac ctg etc ggc cgc tac ttt gag gaa gag gaa ggg 3423 
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Thr Arg Leu Lys Asp Leu Leu Gly Arg Tyr Phe Glu Glu Glu Glu Gly 
1100 1105 1110 

cag gag ccg gga ggc atg gag gac gca cag ggc ccc gag cca ggg cag 3471 
Gin Glu Pro Gly Gly Met Glu Asp Ala Gin Gly Pro Glu Pro Gly Gin 
1115 1120 1125 

gcc aga etc cag gat tgg gag gac cag gtc cgc tgc gac ate cgc cag 3519 
Ala Arg Leu Gin Asp Trp Glu Asp Gin Val Arg Cys Asp He Arg Gin 
1130 1135 1140 1145 

ttc ctg tec ctg agg cca gag gag aag ttc tec age agg get gtg gcc 3567 
Phe Leu Ser Leu Arg Pro Glu Glu Lys Phe Ser Ser Arg Ala Val Ala 
1150 1155 1160 

cgc ate ttc cac ggc ate gga age ccc tgc tac ccg gcc cag gtg tac 3615 
Arg He Phe His Gly He Gly Ser Pro Cys Tyr Pro Ala Gin Val Tyr 
1165 1170 1175 

Sgg cag gac cga cgc ttc tgg aga aaa tac ctg cac ctg age ttc cat 3663 
Gly Gin Asp Arg Arg Phe Trp Arg Lys Tyr Leu His Leu Ser Phe His 
1180 1185 1190 



gcc ctg gtg ggc ctg gcc acg gaa gag etc ctg cag gtg gcc cgc 
Ala Leu Val Gly Leu Ala Thr Glu Glu Leu Leu Gin Val Ala Arg 
1195 1200 1205 



3708 
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tgactgcact gcattggggg atgtcgggta gagctggggt tgtcagaggc tagggcagtg 3768 
actgaggacc tgggcaaaac ctgccacagg gtgtgggaac gaggaggctc caaaatgcag 3828 
aataaaaaat gctcactttg tt 3850 

<210> 4 
<211> 1208 
<212> PRT 

<213> Homo sapiens 
<400> 4 

Met Glu Arg Leu Arg Asp Val Arg Glu Arg Leu Gin Ala Trp Glu Arg 
15 10 15 

Ala Phe Arg Arg Gin Arg Gly Arg Arg Pro Ser Gin Asp Asp Val Glu 
20 25 30 

Ala Ala Pro Glu Glu Thr Arg Ala Leu Tyr Arg Glu Tyr Arg Thr Leu 
35 40 45 



Lys Arg Thr Thr Gly Gin Ala Gly Gly Gly Leu Arg Ser Ser Glu Ser 
50 55 60 
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Leu Pro Ala Ala Ala Glu Glu Ala Pro Glu Pro Arg Cys Trp Gly Pro 
65 70 75 80 

His Leu Asn Arg Ala Ala Thr Lys Ser Pro Gin Pro Thr Pro Gly Arg 
85 90 95 

Ser Arg Gin Gly Ser Val Pro Asp Tyr Gly Gin Arg Leu Lys Ala Asn 
100 105 110 

Leu Lys Gly Thr Leu Gin Ala Gly Pro Ala Leu Gly Arg Arg Pro Trp 
115 120 125 

Pro Leu Gly Arg Ala Ser Ser Lys Ala Ser Thr Pro Lys Pro Pro Gly 
130 135 140 

Thr Gly Pro Val Pro Ser Phe Ala Glu Lys Val Ser Asp Glu Pro Pro 
145 150 155 160 

Gin Leu Pro Glu Pro Gin Pro Arg Pro Gly Arg Leu Gin His Leu Gin 
165 170 175 

Ala Ser Leu Ser Gin Arg Leu Gly Ser Leu Asp Pro Gly Trp Leu Gin 
180 185 190 



Arg Cys His Ser Glu Val Pro Asp Phe Leu Gly Ala Pro Lys Ala Cys 
195 200 205 
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Arg Pro Asp Leu Gly Ser Glu Glu Ser Gin Leu Leu lie Pro Gly Glu 
210 215 220 

Ser Ala Val Leu Gly Pro Gly Ala Gly Ser Gin Gly Pro Glu Ala Ser 
225 230 235 240 

Ala Phe Gin Glu Val Ser lie Arg Val Gly Ser Pro Gin Pro Ser Ser 
245 250 255 

Ser Gly Gly Glu Lys Arg Arg Trp Asn Glu Glu Pro Trp Glu Ser Pro 
260 265 270 

Ala Gin Val Gin Gin Glu Ser Ser Gin Ala Gly Pro Pro Ser Glu Gly 
275 280 285 

Ala Gly Ala Val Ala Val Glu Glu Asp Pro Pro Gly Glu Pro Val Gin 
290 295 300 

Ala Gin Pro Pro Gin Pro Cys Ser Ser Pro Ser Asn Pro Arg Tyr His 
305 310 315 320 

Gly Leu Ser Pro Ser Ser Gin Ala Arg Ala Gly Lys Ala Glu Gly Thr 
325 330 335 



Ala Pro Leu His He Phe Pro Arg Leu Ala Arg His Asp Arg Gly Asn 
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340 345 350 

Tyr Val Arg Leu Asn Met Lys Gin Lys His Tyr Val Arg Gly Arg Ala 
355 360 365 

Leu Arg Ser Arg Leu Leu Arg Lys Gin Ala Trp Lys Gin Lys Trp Arg 
370 375 380 

Lys Lys Gly Glu Cys Phe Gly Gly Gly Gly Ala Thr Val Thr Thr Lys 
385 390 395 400 

Glu Ser Cys Phe Leu Asn Glu Gin Phe Asp His Trp Ala Ala Gin Cys 
405 410 415 

Pro Arg Pro Ala Ser Glu Glu Asp Thr Asp Ala Val Gly Pro Glu Pro 
420 425 430 

Leu Val Pro Ser Pro Gin Pro Val Pro Glu Val Pro Ser Leu Asp Pro 
435 440 445 

Thr Val Leu Pro Leu Tyr Ser Leu Gly Pro Ser Gly Gin Leu Ala Glu 
450 455 460 



Thr Pro Ala Glu Val Phe Gin Ala Leu Glu Gin Leu Gly His Gin Ala 
465 470 475 480 
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Phe Arg Pro Gly Gin Glu Arg Ala Val Met Arg lie Leu Ser Gly He 
485 490 495 

Ser Thr Leu Leu Val Leu Pro Thr Gly Ala Gly Lys Ser Leu Cys Tyr 
500 505 510 

Gin Leu Pro Ala Leu Leu Tyr Ser Arg Arg Ser Pro Cys Leu Thr Leu 
515 520 525 

Val Val Ser Pro Leu Leu Ser Leu Met Asp Asp Gin Val Ser Gly Leu 
530 535 540 

Pro Pro Cys Leu Lys Ala Ala Cys He His Ser Gly Met Thr Arg Lys 
545 550 555 560 

Gin Arg Glu Ser Val Leu Gin Lys He Arg Ala Ala Gin Val His Val 
565 570 575 

Leu Met Leu Thr Pro Glu Ala Leu Val Gly Ala Gly Gly Leu Pro Pro 
580 585 590 

Ala Ala Gin Leu Pro Pro Val Ala Phe Ala Cys He Asp Glu Ala His 
595 600 605 



Cys Leu Ser Gin Trp Ser His Asn Phe Arg Pro Cys Tyr Leu Arg Val 
610 615 620 
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Cys Lys Val Leu Arg Glu Arg Met Gly Val His Cys Phe Leu Gly Leu 
625 630 635 640 

Thr Ala Thr Ala Thr Arg Arg Thr Ala Ser Asp Val Ala Gin His Leu 
645 650 655 

Ala Val Ala Glu Glu Pro Asp Leu His Gly Pro Ala Pro Val Pro Thr 
660 665 670 

Asn Leu His Leu Ser Val Ser Met Asp Arg Asp Thr Asp Gin Ala Leu 
675 680 685 

Leu Thr Leu Leu Gin Gly Lys Arg Phe Gin Asn Leu Asp Ser lie He 
690 695 700 

lie Tyr Cys Asn Arg Arg Glu Asp Thr Glu Arg He Ala Ala Leu Leu 
705 710 715 720 

Arg Thr Cys Leu His Ala Ala Trp Val Pro Gly Ser Gly Gly Arg Ala 
725 730 735 

Pro Lys Thr Thr Ala Glu Ala Tyr His Ala Gly Met Cys Ser Arg Glu 
740 745 750 



Arg Arg Arg Val Gin Arg Ala Phe Met Gin Gly Gin Leu Arg Val Val 
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755 760 765 

Val Ala Thr Val Ala Phe Gly Met Gly Leu Asp Arg Pro Asp Val Arg 
770 775 780 

Ala Val Leu His Leu Gly Leu Pro Pro Ser Phe Glu Ser Tyr Val Gin 
785 790 795 800 

Ala Val Gly Arg Ala Gly Arg Asp Gly Gin Pro Ala His Cys His Leu 
805 810 815 

Phe Leu Gin Pro Gin Gly Glu Asp Leu Arg Glu Leu Arg Arg His Val 
820 825 830 

His Ala Asp Ser Thr Asp Phe Leu Ala Val Lys Arg Leu Val Gin Arg 
835 840 845 

Val Phe Pro Ala Cys Thr Cys Thr Cys Thr Arg Pro Pro Ser Glu Gin 
850 855 860 

Glu Gly Ala Val Gly Gly Glu Arg Pro Val Pro Lys Tyr Pro Pro Gin 
865 870 875 880 



Glu Ala Glu Gin Leu Ser His Gin Ala Ala Pro Gly Pro Arg Arg Val 
885 890 895 
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Cys Met Gly His Glu Arg Ala Leu Pro He Gin Leu Thr Val Gin Ala 
900 905 910 

Leu Asp Met Pro Glu Glu Ala He Glu Thr Leu Leu Cys Tyr Leu Glu 
915 920 925 

Leu His Pro His His Trp Leu Glu Leu Leu Ala Thr Thr Tyr Thr His 
930 935 940 

Cys Arg Leu Asn Cys Pro Gly Gly Pro Ala Gin Leu Gin Ala Leu Ala 
945 950 955 960 

His Arg Cys Pro Pro Leu Ala Val Cys Leu Ala Gin Gin Leu Pro Glu 
965 970 975 

Asp Pro Gly Gin Gly Ser Ser Ser Val Glu Phe Asp Met Val Lys Leu 
980 985 990 

Val Asp Ser Met Gly Trp Glu Leu Ala Ser Val Arg Arg Ala Leu Cys 
995 1000 1005 

Gin Leu Gin Trp Asp His Glu Pro Arg Thr Gly Val Arg Arg Gly Thr 
1010 1015 1020 



Gly Val Leu Val Glu Phe Ser Glu Leu Ala Phe His Leu Arg Ser Pro 
1025 1030 1035 1040 
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Gly Asp Leu Thr Ala Glu Glu Lys Asp Gin He Cys Asp Phe Leu Tyr 
1045 1050 1055 

Gly Arg Val Gin Ala Arg Glu Arg Gin Ala Leu Ala Arg Leu Arg Arg 
1060 1065 1070 

Thr Phe Gin Ala Phe His Ser Val Ala Phe Pro Ser Cys Gly Pro Cys 
1075 1080 1085 

Leu Glu Gin Gin Asp Glu Glu Arg Ser Thr Arg Leu Lys Asp Leu Leu 
1090 1095 1100 

Gly Arg Tyr Phe Glu Glu Glu Glu Gly Gin Glu Pro Gly Gly Met Glu 
1105 1110 1115 1120 

Asp Ala Gin Gly Pro Glu Pro Gly Gin Ala Arg Leu Gin Asp Trp Glu 
1125 1130 1135 

Asp Gin Val Arg Cys Asp lie Arg Gin Phe Leu Ser Leu Arg Pro Glu 
1140 1145 1150 

Glu Lys Phe Ser Ser Arg Ala Val Ala Arg He Phe His Gly He Gly 
1155 1160 1165 



Ser Pro Cys Tyr Pro Ala Gin Val Tyr Gly Gin Asp Arg Arg Phe Trp 
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1170 1175 1180 

Arg Lys Tyr Leu His Leu Ser Phe His Ala Leu Val Gly Leu Ala Thr 
1185 1190 1195 1200 

Glu Glu Leu Leu Gin Val Ala Arg 
1205 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 5 

tcacaacttc tgatccctgg tgag 24 

<210> 6 
<2U> 24 
<212> DNA 

<213> Artificial Sequence 



WO 00/43522 



PCT/JP00/00233 



40/60 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<210> 7 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<400> 6 



gagggtcttc ctcaactgct acag 



<400> 7 



caatgggagg cgtcaacgtc atcg 



24 



<210> 8 



<211> 24 



<212> DNA 



<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 8 

gaggcgaaag agcggagggt ccag 



<210> 9 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 9 

cgcttctgga gaaaatacct gcac 



<210> 10 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



WO 00/43522 

42/60 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 10 

ttggagcctc ctcgttccca cacc 



<210> 11 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 11 

gtttcctgaa cgagcagttc gate 



<210> 12 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 12 

gctgcctcca gttgcttttg cctg 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 13 

ttggtcgcag cccgattcag atgg 



<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 14 

tggcccgtgg tacgcttcag agtg 24 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 15 

gacggctgcg cgggagattc gctg 24 

<210> 16 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 16 

ctcagcccct ccagtcaagc tagg 



<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 17 

accagtgcct caggtgtcag c 



<210> 18 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 18 

ggaaatgtgc tgggaaagga g 21 



<210> 19 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 19 

accaagagtc cacagcctac g 21 



<210> 20 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 20 

gctccgtgga gtttgacatg g 21 

<210> 21 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 21 

agcgcagcac caggctcaag g 21 

<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

gcactgcttc ctgggcctca cage 24 

<210> 23 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 23 

gggtacagcg agecttcatg cagg 24 

<210> 24 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 24 

ctcgattcca ttatcattta ctgc 24 



<210> 25 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 25 

ctgggcagga gcgtgcagtc atgc 24 



<210> 26 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 26 

aggggagaga cgaccaacgt gagg 24 

<210> 27 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 27 

ttaggatccg gggtgcttgt ggagttcagt g 31 

<210> 28 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 28 

ttaggatccc agcttaccgt acaggctttg g 

<210> 29 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 29 

tcctggctgt gaagaggctg gtac 

<210> 30 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



WO 00/43522 



52/60 



PCT/JP00/00233 



<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 30 

atcccccaat gcagtgcagt cage 24 

<210> 31 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 31 

aatctgggac ctcactgtga catc 24 

<210> 32 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 32 

agggtgcctt tcagattggc cttg 24 

<210> 33 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 33 

agattcgctg gacgatcgca agcg 24 

<210> 34 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 34 

caggttttgc ccaggtcctc agtc 24 

<210> 35 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 35 

gtcactgccc tagcctctga caac 24 

<210> 36 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 36 



<210> 37 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 



<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 37 



<210> 38 
<211> 24 
<212> DNA 

<213> Artificial Sequence 



tcatctaagg catccacccc aaag 



24 



gtttcctgaa cgagcagttc gate 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 38 

ggacacagac caggcactgt tgac 24 



<210> 39 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 39 

caggccagac tccaggattg ggag 24 

<210> 40 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 40 

ctcttcacag ccaggaagtc c 



<210> 41 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 41 

agagctggtg tccccgtgga c 



<210> 42 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 42 

tctggcctgc caccgtgtct c 



<210> 43 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 43 

tggtcatgcc cgagtgtatg c 



<210> 44 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 44 

tgggaacacg cgctgtacca g 



<210> 45 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 45 

gcctcacacc actgccgcct ctgg 



<210> 46 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 46 

gacaggcaga tggtcagtgg gatg 24 
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